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Summary. An experiment was conducted in which adult Suffolk ewes were given an ad libitum diet for 9 months and then compared with control sheep fed a maintenance diet. The changes in body weight and food intake could be divided into three phases. In the first phase, a high food intake 3-3.5 times the maintenance level corresponded to a high body weight gain of more than 200 g/day. In the second phase, body weight also increased, but voluntary food intake decreased. In the last phase, a stable body weight was associated with a decreased food intake. More than 6 months elapsed before this stability was reached.
After a prephase, characterized by a large increase of body water, ad libitum feeding induced fat deposition with a consequent increment in body fat from 9 to 37 p. 100 of live weight. The total amounts of body water, mineral matter and protein remained stable but their relative amounts (in percent of live weight) decreased. The body weight of each sheep stabilized at a determined level of body fat (25-50 kg) ; the relative amounts were less variable (35-42 p. 100 of live weight).
During the first 18 weeks of ab libitum feeding, both control and experimental sheep achieved the same mean fat cell weight (0.14 !g). Between the 18th and 22nd week a rapid increase was observed in the experimental sheep (mean + SD : 0.37 + 0.15 A g), followed by stable values until the end of the test.
The unimodal adipocyte size frequency distribution remained unaffected in the control group ; the adipocytes of the experimental group shifted towards a bimodal distribution, showing an increase in the proportion of small cells (S1), a decrease in the proportion of medium-sized cells (S4, S5) and the appearance of large cells (S6 to S9). These results seem to indicate close interrelationships between voluntary food intake, body weight and body compositon in sheep.
Introduction.
Some experiments (Panksepp, 1975 ; Bell, 1976 ; Van Itallie et al., 1977 ; Keesey et al., 1979) (1977) .
The diameter of about 500 cells was measured and grouped into nine size classes (S1 to S9) as follows : up to 30, 30-60, 60-90, 90-120, 120-150, 150-180, 180-210, 210-240, 240-360 (Robelin, 1973 Foot (1972) , Graham (1969) and Schinckel (1960) but the animals did not reach a « set point » for body weight. Forbes (1977) (1979) demonstrated that in rats the diet induced an increase in the cell number as a consequence of cellular proliferation. Moreover, Kasubuchi et al. (1979) Knittle, 1970 ; Salans et al., 1973) , genetically obese mice (Johnson and Hirsch, 1972) and Zucker rats (Cleary et al., 1980 ; Johnson et al., 1971) . The only recent studies on adipocyte size frequency distribution were realized on growing pigs (Mersmann et al., 1975) and on Zucker rats (Kaplan et al., 1980 Previous studies (Peters, 1974 ; Panksepp, 1975 ; Holm et al., 1978 ; Keesey et al., 1979 ; Peters et al., 1979 a, b ; Corbett and Keesey, 1980) 
